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Algae: The Miracle Plant
A Win for Everyone
The target price for biofuels is at or below the current fuel price for fossil 
fuel to be competitive. According to the U.S. Department of Energy, the 
current cost of producing algal biofuels is a little over $15/gal, which is 
well above current fossil fuel prices. The method developed by ISTC 
researchers reduced production costs to $10.70/gal when starting a new 
production facility. However, this technology is meant to be used at 
existing wastewater treatment plants, which would reduce the costs. 
Typically, wastewater treatment plant customers are either charged a 
service fee or taxed for wastewater treatment. Using the customer fees, 
the algae could be produced at no cost to the wastewater treatment 
plants, making the resulting biofuels price competitive with fossil fuel 
prices. In addition, the profit that the wastewater treatment plant receives 
from selling the algal biocrude oil to the refinery can be passed on to the 
wastewater treatment plant customers as either a reduction in fees or an 
end-of-year rebate. Furthermore, when sustainably grown, the algae-to-
biofuels process results in 50% less net greenhouse gas emissions than the 
fossil fuel mining and refinery process.
About
Algae are aquatic single-cell (e.g., green pond scum) or multicellular 
(e.g., kelp) plants. During algal blooms, decomposing algae can reduce 
the dissolved oxygen in water to zero. Blooms are typically caused by an 
excess of nutrients available in the water, usually from human or animal 
activities (e.g., fertilizing agricultural crops with synthetic fertilizers or 
liquid manure). 
On the other hand, algae play an important part in human society. Algae 
can be used as a nutritional supplement, food, fertilizer, and in some 
pigments. More recently, the use of algae has been considered for 
wastewater treatment and renewable energy production. In the latest 
research, ISTC scientists are using algae’s natural tendencies to take up 
nutrients to remove excess nutrients from human wastewater and 
liquid manure. Then they are converting the algae into biofuels.
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Wastewater Treatment Renewable Biofuels
ISTC researchers have demonstrated that 
growing algae in wastewater can reduce the 
ammonium and phosphorus concentrations in 
the wastewater. They have successfully 
implemented two pilot-scale studies at the 
University of Illinois Swine Farm and the Urbana 
Wastewater Treatment Plant. The pilot studies 
use the OneWater, Inc. algaewheel system that 
slowly rotates algae on a paddle wheel. Algae 
grow using sunlight and the nutrients in the 
wastewater. In addition, captured CO2 from 
biofuels production (described at right) can be 
pumped into the wastewater to boost algae 
productivity. Nutrient absorbents such as 
activated carbon and clay minerals can be 
added to slow the release of nutrients to the 
uptake pace of algae which increases nutrient 
removal. After the algae reduce the 
concentration of the nutrients, the treated 
wastewater is pumped from the top of the 
chamber and goes to the final treatment steps.
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After the algal growth period in the 
wastewater, the algae are harvested 
from the bottom of the growing tank, 
dewatered to 20% solids, and fed into 
the hydrothermal liquefaction (HTL) 
process (high heat and pressure). HTL 
mimics the natural processes that 
produce fossil fuels by pressure cooking 
the algae at such a high temperature 
and pressure that the algae breakdown 
into molecular components of CO2 gas, 
oil, solid residual, and water byproduct. 
The CO2 gas and water byproduct can 
be fed back into the algal growth 
process. The oil can be sold and refined 
into biofuels. The algal feedstock 
conversion rate to biocrude oil is 
almost 40%. The solid residual char 
remaining from the process could also 
be a value-added product but more 
research is needed.
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